Screening assay of angiotensin-converting enzyme inhibitory activity from complex natural colourants and foods using high-throughput LC-MS/MS.
Inhibition of angiotensin-converting enzyme (ACE) by various foods decreases the blood pressure. ACE inhibitors derived from natural components may be of therapeutic value in preventive medicine. In this study, we report a novel screening assay of ACE inhibitors from complex natural colourants and foods that employ solid phase extraction (SPE), high-throughput liquid chromatography (LC) separation, and stable isotope dilution electrospray tandem mass spectrometry (SID-ESI-MS/MS). When a target sample was subjected to N-Hippuryl-His-Leu (HHL) and ACE in phosphate buffer (pH 7.4), generated hippuric acid (HA) was extracted by SPE. LC/SID-ESI-MS/MS detection of HA allowed us to accurately identify the effects of complex substances such natural colourants and foods that inhibit the ACE of HHL. The major HA and HA-d5 fragment ions at m/z 180→105 and 185→110 in the multiple reaction monitoring (MRM) mode can quantify levels that are lower than other methods. The LC/SID-ESI-MS/MS method described here is a rapid, selective, sensitive, and highly reproducible method for the determination of HA in various samples. Based on the assay developed, all samples such as natural colourants, infant formula, soy paste, ketchup, mayonnaise, wheat flour, orange juice, supplement drink, tea, and coffee could be accurately measured for ACE inhibition in various matrices. High-throughput LC/SID-ESI-MS/MS assay has no limitations in the evaluation of inhibition activity in various natural samples such as colour, high-matrix, and processed foods.